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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention. 

This invention relates to a fuel additive composition. More particularly, this invention relates to a fuel additive 
composition containing a polyisobutenyl succinimide detergent additive and a carrier oil. 

2. Description of the Relevant Art. 

It is well known in the art that liquid hydrocarbon combustion fuels, such as fuel oils and gasolines, tend to exhibit 
certain deleterious characteristics, either after long periods of storage or under actual operational conditions. Gasolines, 
for example, in operational use tend to deposit sludge and varnish at various points in the power system, including the 
carburetor or injectors and the intake valves. It is desirable, therefore, to find a means for improving liquid hydrocarbon 
fuels by lessening their tendency to leave such deposits. 

U.S. Patent No. 4,240,803 discloses a liquid hydrocarbon fuel composition comprising fuel and a detergent amount 
of an alkenyl succinimide prepared by reacting an alkenyl succinic acid or anhydride, wherein the alkenyl substituent 
is derived from a specific mixture of C 16 -C 28 olefins, with a polyalkylene polyamine. This patent teaches that for unex- 
pected effectiveness as a liquid hydrocarbon detergent, it is essential that the alkenyl group attached to the succinimide 
be derived from a mixture of C 16 -C 28 olefins obtained as the bottoms product from an olefin oligomerization. 

European Patent Application No. 376,578 discloses a three-component additive composition for reducing carbon 
deposits in internal combustion engines comprising (a) a polyalkylene succinimide, (b) a polyalkylene, and (c) a mineral 
oil. Also disclosed is a liquid fuel composition containing such additive composition, as well as a method for cleaning 
a gasoline internal combustion engine utilizing this composition. The sole example disclosed in this European appli- 
cation shows the use of a polyisobutylene succinimide additive in intake valve and carburetor cleanliness tests. How- 
ever, no mention is made in the example of the type of polyamine used to prepare the succinimide or the molecular 
weight of the polyisobutylene substituent. 

British Patent No. 1,486,144 discloses a gasoline additive composition comprising (a) a hydrocarbyl-substituted 
succinimide, (b) a polymer of a C 2 to C 6 unsaturated hydrocarbon, and (c) a paraffinic or naphthenic oil. Example 1 of 
the British patent discloses a polyisobutylene succinimide, wherein the polyisobutylene group has a molecular weight 
of about 900 and the imide moiety is derived from diethylene triamine, in combination with a paraffinic oil and about 
28 weight percent of polypropylene having a molecular weight of about 800. This British patent further teaches that all 
three components are essentia! to achieving a reduction in carbonaceous deposits. 

U.S. Patent No. 4,039,300 discloses a composition for fueling an internal combustion engine equipped with at 
least one carburetor, which comprises a major amount of hydrocarbons boiling in the gasoline range, a minor amount 
of at least one detergent and a minor amount of mineral oil of lubricating viscosity comprising at least 50 percent by 
weight of aromatic hydrocarbons having an average molecular weight of 300 to 700, the detergent and oil being present 
in amounts sufficient to inhibit formation of deposits on the carburetor. Among the detergents disclosed are polyami- 
nopolyalkylene alkenyl succinimides, preferably polyisobutenyl succinimides. Thus, the thrust of this patent is the use 
of an aromatic-rich mineral oil containing at least 50 percent aromatic hydrocarbons, in combination with known de- 
tergent additives. 

SUMMARY OF THE INVENTION 

The present invention provides a novel fuel additive composition comprising: 
(a) a polyisobutenyl succinimide of the formula 




0 

wherein R is a polyisobutenyl group having a number average molecular weight in the range of 1 200 to 1 500, and 
x is 1 or 2; and 
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(b) a nonvolatile paraffinic or naphthenic carrier oil, or a mixture thereof. 

The present invention further provides a fuel composition comprising a major amount of hydrocarbons boiling in 
the gasoline or diesel range and an effective detergent amount of the novel fuel additive composition described above. 

5 The present invention is also concerned with a fuel concentrate comprising an inert stable oleoph ilic organic solvent 

boiling in the range of from 66°C to 204 °C (150T to 400°F) and from 10 to 50 weight percent of the fuel additive 
composition of the instant invention. 

Among other factors, the present invention is based on the surprising discovery that the unique combination of a 
polyisobutenyl succinimide and a carrier oil, wherein the polyisobutenyl succinimide is derived from ethylenediamine 

io or diethylenetriamine and the polyisobutenyl group has an average molecular weight of 1 200 to 1 500, provides unex- 
pectedly superior deposit control performance when compared to prior art polyisobutenyl succinimides of lower mo- 
lecular weight. 

DETAILED DESCRIPTION OF THE INVENTION 



As noted above, the succinimide component of the present fuel additive composition is a polyisobutenyl succinimide 
derived from ethylenediamine or diethylenetriamine, wherein the polyisobutenyl group has an average molecular weight 
in the range of 1200 to 1500, preferably 1200 to 1400, and more preferably 1250 to 1350. An especially preferred 
polyisobutenyl group has an average molecular weight of about 1300. 

The succinimides employed in the present invention are prepared by reacting ethylenediamine or diethylenetri- 
amine with a polyisobutenyl succinic anhydride as shown in the following reaction: 



30 where x is 1 or 2 and R is a polyisobutenyl group having ah average molecular weight of 1 200 to 1500, preferably 1200 
to 1400, more preferably 1 250 to 1 350, and most preferably about 1 300. 

Polyisobutenyl succinic anhydrides are well known in the art and are prepared by the thermal reaction of 
polyisobutene and maleic anhydride as described, for example, in U.S. Patent Nos. 3,361,673 and 3,676,089. Alter- 
natively, polyisobutenyl succinic anhydrides can be prepared by reaction of chlorinated polyisobutene with maleic an- 

35 hydride as described, for example, in U.S. Patent No. 3,172,892. The polyisobutene employed in these reactions is 
commercially available and has an average number of carbon atoms per polyisobutene molecule ranging from 85 to 
110. The polyisobutene has a number average molecular weight in the range of 1200 to 1500. Preferably, the number 
average molecular weight of the polyisobutene is 1200 to 1400, more preferably 1250 to 1350, and most preferably 
about 1 300. 

40 The reaction of a polyamine with an alkenyl or alkyl succinic anhydride to produce a polyamino alkenyl or alkyl 

succinimide is well known is the art and is described, for example, in U.S. Patent Nos. 3,01 8,291 ; 3,024,237; 3, 1 72,892; 
3,219,666; 3,223,495; 3,272,746; 3,361,673 and 3,443,918. 

Polyamines containing two primary amines, such as ethylenediamine and diethylenetriamine, can react with a 
succinic anhydride to produce either a mono- or bissuccinimide or both. The monosuccinimides used in this invention 

45 are prepared as the predominant reaction products by controlling the molar ratio of the reactants. The molar ratio of 
ethylenediamine or diethylenetriamine to polyisobutenyl succinic anhydride employed in this invention is generally in 
the range of from 0.85:1 to 10:1 . The molar ratio of ethylenediamine to polyisobutenyl succinic anhydride is preferably 
in the range of 2:1 to 10:1 and is most preferably 5:1. When an excess of ethylenediamine is used, the excess ethyl- 
enediamine is conveniently separated from the monosuccinimide by distillation. When diethylenetriamine is used, the 

50 molar ratio of diethylenetriamine to polyisobutenyl succinic anhydride is preferably in the range of 0.85:1 to 0.95: 1 , and 
more preferably 0.87: 1 to 0.93: 1 . An excess of diethylene triamine is generally not employed, as the diethylene triamine 
is more difficult to separate from the desired monosuccinimide product. 

The reaction of ethylenediamine or diethylenetriamine with polyisobutenyl succinic anhydride may be conducted 
in the absence of solvent, or alternatively, in the presence of an inert solvent, such as toluene, xylene, C 9 aromatic 

55 hydrocarbons, chloroform, 100 neutral oils and the like. The reaction is typically conducted at a temperature in the 
range of 80°C to 200°C. Reaction temperatures in the range of 150°C to 170°C are generally preferred. 

The carrier oil employed in the fuel additive composition of the present invention is a non-volatile paraffinic or 
naphthenic oil, or a mixture thereof. The expression "non-volatile" is meant to indicate an oil which is not volatile at 
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normal engine intake valve temperatures, generally 175°C to 300°C. 

Preferably, the carrier oil will be a mixture of paraffinic and naphthenic oils. One preferred mixture contains about 
70 percent paraffinic oil and about 30 percent naphthenic oil. Typically, the carrier oil will have a viscosity of 65 to 647 
est (300 to 3000 SUS) at 37.74°C (100°F), and preferably 86 to 216 est (400 to 1000 SUS). Examples of suitable 
carrier oils include Chevron Neutral Oil 500R and Chevron Neutral Oil 600R available from Chevron U.S.A. Inc., San 
Francisco, California and BP Neutral Oil 500SNO, available from BP Chemical Company, Cleveland, Ohio. The carrier 
oil may also contain a minor amount, up to about 10%, of aromatic material. 

The carrier oil employed in the present invention is believed to act as a carrier for the polyisobutenyl succinimide 
detergent additive and assist in removing and retarding deposits. The carrier oil is employed in fuels in amounts ranging 
from 0.005 to 0.5 percent by volume, based on the final fuel composition. Preferably, 100 to 5000 ppm by weight of 
the carrier oil will be used in the final fuel composition. Generally, the weight ratio of carrier oil to polyisobutenyl suc- 
cinimide will be at least about 2:1 , and preferably will be at least about 4:1 . 

Fuel Compositions 



The fuel additive composition of the present invention will generally be employed in a hydrocarbon distillate fuel 
boiling in the gasoline or diesel range. The proper concentration of this additive composition necessary in order to 
achieve the desired detergency and dispersancy varies depending upon the type of fuel employed, the presence of 
other detergents, dispersants and other additives, etc. Generally, however, from 150 to 7500 weight ppm, preferably 
from 300 to 2500 ppm, of the present additive composition per part of base fuel is needed to achieve the best results. 

In terms of individual components, fuel compositions containing the additive compositions of the invention will 
generally contain 50 to 2500 ppm of the polyisobutenyl succinimide and 100 to 5000 ppm of the carrier oil, with the 
ratio of carrier oil to succinimide being at least about 2:1 . 

The deposit control additive may be formulated as a concentrate, using an inert stable oleophilic organic solvent 
boiling in the range of 66°C to 204°C (150° to 400°F). Preferably, an aliphatic or an aromatic hydrocarbon solvent is 
used, such as benzene, toluene, xylene or higher-boiling aromatics or aromatic thinners. Aliphatic alcohols of about 3 
to 8 carbon atoms, such as isopropanol, isobutylcarbinol, n-butanol and the like, in combination with hydrocarbon 
solvents are also suitable for use with the detergent-dispersant additive. In the concentrate, the amount of the present 
additive composition will be ordinarily at least 1 0% by weight and generally not exceed 70% by weight, preferably 1 0-50 
wt. % and most preferably from 1 0 to 25 wt. %. 

In gasoline fuels, otherfuel additives may also be included such as antiknock agents, e.g., methylcyclopentadienyl 
manganese tricarbonyl, tetramethyl or tetraethyl lead, or other dispersants or detergents such as various substituted 
amines, etc. Also included may be lead scavengers such as aryl halides, e.g., dichlorobenzene or alkyl halides, e.g., 
ethylene dibromide. Additionally, antioxidants, metal deactivators, pour point depressants, corrosion inhibitors and 
demulsifiers may be present. 

In diesel fuels, other well-known additives can be employed, such as pour point depressants, flow improvers, 
cetane improvers, and the like. 

The following examples are presented to illustrate specific embodiments of this invention and are not to be con- 
strued in any way as limiting the scope of the invention. 



EXAMPLES 



Example 1 - (Comparative) 

To a flask equipped with a magnetic stirrer, Dean Stark trap, reflux condenser, thermometer and nitrogen inlet was 
added 350 grams of polyisobutenylsuccinic anhydride (.24 moles, saponification number = 78.0) where the polyisobute- 
nyl group has a number average molecular weight of 950. A solvent consisting of primarily C 9 aromatic hydrocarbons 
(350 grams) was added and the mixture was heated to 1 00°C until the anhydride had completely dissolved. The reaction 
mixture was then cooled to room temperature and 5.0 equivalents of ethylenediamine (73.18 grams) were added all 
at once. The reaction was heated at 160°C for eight hours after which time all of the water and excess ethylenediamine 
had been collected. The reaction mixture was dried over anhydrous sodium sulfate and filtered to yield 629.5 grams 
of product. The product which contained 36.0% by weight actives had an acidity value (AV)= 29.5 and contained 1 39% 
by weight nitrogen. 



Example 2 - (Comparative) 



To a flask equipped with a magnetic stirrer, Dean Stark trap, reflux condenser, thermometer and nitrogen inlet was 
added 275 grams of polyisobutenylsuccinic anhydride (. 1 8 moles, saponification number = 74.2) where the polyisobute- 
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nyl group has a number average molecular weight of 950. A solvent consisting of primarily C 9 aromatic hydrocarbons 
(275 grams) was added and the mixture was heated to 1 1 0°C until the anhydride had completely dissolved. The reaction 
mixture was then cooled to room temperature and 5.0 equivalents of diethylenetriamine (93.78 grams) were added all 
at once. The reaction was heated at 160°C for eight hours and then cooled to room temperature. The reaction was 
s diluted with 2000 milliliters of pentane and washed with saturated aqueous sodium chloride (2 x 500 milliliters). The 
pentane layer was dried over anhydrous sodium sulfate, filtered and the pentane removed on the rotary evaporator to 
yield 506.3 grams of product. The product which contained 36.4% by weight actives had an AV = 50.0 and contained 
2.22% by weight nitrogen. 

10 Example 3 

To a flask equipped with a magnetic stirrer, Dean Stark trap, reflux condenser, thermometer and nitrogen inlet was 
added 350 grams of polyisobutenylsuccinic anhydride (.20 moles, saponification number = 63.3) where the polyisobute- 
ny! group has a number average molecular weight of 1 300. A solvent consisting of primarily C 9 aromatic hydrocarbons 

is (350 grams) was added and the mixture was heated to 1 00°C until the anhydride had completely dissolved. The reaction 
mixture was then cooled to room temperature and 5.0 equivalents of ethylenediamine (59.32 grams) were added ail 
at once. The reaction was heated at 1 60°C for eight hours after which time all of the water and excess ethylenediamine 
had been collected. The reaction mixture was dried over anhydrous sodium sulfate and filtered to yield 651.8 grams 
of product. The product which contained 35.6% by weight actives had an AV = 29.3 and contained 1.26% by weight 

20 nitrogen. 

Example 4 

To a flask equipped with a magnetic stirrer, Dean Starktrap, reflux condenser, thermometer and nitrogen inlet was 
25 added 350 grams of polyisobutenylsuccinic anhydride (.20 moles, saponification number = 63.3) where the polyisobute- 
nyl group has a number average molecular weight of 1 300. A solvent consisting of primarily C 9 aromatic hydrocarbons 
(350 grams) was added and the mixture was heated to 100°C until the anhydride had completely dissolved. The reaction 
mixture was then cooled to room temperature and 5.0 equivalents of diethylenetriamine (101 .83 grams) were added 
ail at once. The reaction was heated at 160°C for eight hours and then cooled to room temperature. The reaction was 
30 diluted with 2000 milliliters of pentane and washed with saturated aqueous sodium chloride (2 x 500 milliliters). The 
pentane layer was dried over anhydrous sodium sulfate, filtered and the pentane removed on the rotary evaporator to 
yield 635.5 grams of product. The product which contained 36.3% by weight actives had an AV = 36.8 ad contained 
1.73% by weight nitrogen. 

35 Example 5 

To a flask equipped with a mechanical stirrer, Dean Stark trap, reflux condenser, thermometer and nitrogen inlet 
was added 2055 grams of polyisobutenylsuccinic anhydride (1.07 moles, saponification number = 58.3) where the 
polyisobutenyl group has a number average molecular weight of 1300. The polyisobutenylsuccinic anhydride was 
40 heated to 85°C and five equivalents of ethylenediamine (320.93 grams) were added over twenty minutes. The resulting 
mixture foamed up and the foam was contained by the size of the vessel. The reaction was heated at 150*0 for six 
hours after which time ail of the excess ethylenediamine and water had been collected. The reaction was cooled to 
100°C and diluted with a solvent consisting of primarily C 9 aromatic hydrocarbons (1034.4 grams) to 50% actives. The 
product had an AV = 25.5 and contained 1 .29% by weight nitrogen. 



To a flask equipped with a mechanical stirrer, Dean Starktrap, reflux condenser, thermometer and nitrogen inlet 
was added 3670 grams of polyisobutenylsuccinic anhydride (2.01 moles, saponification number = 61.4) where the 
so polyisobutenyl group has a number average molecular weight of 1300. The polyisobutenylsuccinic anhydride was 
heated to 110°C and 0.87 equivalents of diethylenetriamine (180.55 grams) were added all at once. The reaction was 
heated at 160°C for six hours after which time all of the water had been collected. The reaction was cooled to 80°C 
and diluted with a solvent consisting of primarily C g aromatic hydrocarbons (1 773.9 grams) to 50% actives. The product 
had an AV = 23.1 and contained 1 .34% by weight nitrogen. 



Example 7 - Deposit Control Evaluation 

In the following tests, the fuel additive compositions of the invention were blended in gasoline and their deposit 
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control capacity tested in an ASTM/CFR Single-Cylinder Engine Test. 

In carrying out the tests, a Waukesha CFR single-cylinder engine is used. The run is carried out for 15 hours, at 
the end of which time the intake valve is removed, washed with hexane and weighed. The previously determined weight 
of the clean valve is subtracted from the weight of the valve. The difference between the two weights is the weight of 
the deposit with a lesser amount of deposit measured connoting a superior additive. The operating conditions of the 
test are as follows: water jacket temperature 1 00°C (21 2*F); manifold vacuum of 1 2 in. Hg; intake mixture temperature 
50.2°C (125°F); air-fuel ratio of 12; ignition spark timing of 40° BTC; engine speed is 1800 rpm; the crankcase oil is a 
commercial 30W oil. The amount of carbonaceous deposit in milligrams on the intake valves is measured and reported 
in the following Table I. 

The base fuel tested in the above test is a regular octane unleaded gasoline containing no fuel deposit control 
additive. The base fuel is admixed with the various detergent additives at 1 00 ppma (parts per million of actives), along 
with 400 ppm Chevron 500R carrier oil. Also presented in Table I for comparison purposes are values for a commercially 
available nitrogen-containing deposit control additive having recognized performance in the field. 

The data in Table I show that the fuel additive compositions of the present invention are markedly superior in 
deposit control performance to both the lower molecular weight succinimide compositions and the commercial additive. 
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1 . A fuel additive composition comprising: 

(a) a polyisobutenyl succinimide of the formula 
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(CHjCH^H^-H 



0 



wherein R is a polyisobutenyl group having a number average molecular weight in the range of 1200 to 1500, 
and x is 1 or 2; and 

(b) a nonvolatile paraffinic or naphthenic carrier oil, or a mixture thereof. 

2. The composition according to Claim 1, wherein R has a number average molecular weight in the ranqe of 1200 
to 1400. 

3. The composition according to Claim 2, wherein R has a number average molecular weight in the ranqe of 1250 
to 1350. 

4. The composition according to Claim 3, wherein R has a number average molecular weight of about 1 300. 

5. The composition according to Claim 1 , wherein x is 1 . 

6. The composition according to Claim 1 , wherein x is 2. 

7. A fuel composition comprising a major amount of hydrocarbons boiling in the gasoline or diesel range and an 
effective detergent amount of an additive composition comprising: 

(a) a polyisobutenyl succinimide having the formula 



wherein R is a polyisobutenyl group having a number average molecular weight in the range of 1 200 to 1500, 
and x is 1 or 2; and 

(b) a nonvolatile paraffinic or naphthenic carrier oil, or a mixture thereof. 

8. The composition according to Claim 7, wherein R has a number average molecular weight in the ranqe of 1200 
to 1400. 

9. The composition according to Claim B, wherein R has a number average molecular weiqht in the ranqe of 1250 
to 1350. 

10. The composition according to Claim 9, wherein R has a number average molecular weight of about 1300. 

11. The composition according to Claim 7, wherein x is 1. 

12. The composition according to Claim 7, wherein x is 2. 

13. A fuel concentrate comprising an inert stable oleophilic organic solvent boiling in the range of from 66°C to 204°C 
(150°F to 400°F) and from 10 to 50 weight percent of an additive composition comprising: 

(a) a polyisobutenyl succinimide having the formula 



O 




O 



8 



5 




wherein R is a polyisobutenyl group having a number average molecular weight in the range of 1200 to 1 500, 
w and x is 1 or 2; and 

(b) a nonvolatile paraffinic or naphthenic carrier oil, or a mixture thereof. 

14. The fuel concentrate according to Claim 13, wherein R has a number average molecular weight in the range of 
15 1200 to 1400. 

15. The fuel concentrate according to Claim 14, wherein R has a number average molecular weight in the range of 
1250 to 1350. 

20 16. The fuel concentrate according to Claim 15, wherein R has a number average molecular weight of about 1 300. 

17. The fuel concentrate according to Claim 1 3, wherein x is 1 . 

18. The fuel concentrate according to Claim 13, wherein x is 2. 

25 

Patentanspruche 

1 . Zusammensetzung fur ein Treibstoffadditiv, umfassend 

30 

(a) ein Polyisobutenylsuccinimid der Formel 



O 



35 




,N-(CH 2 CH 2 NH) X -H 



wobei R eine Polyisobutenylgruppe ist mit einem Molekulargewichts-Zahlenmittel von 1200 bis 1500 ist uhd 
x 1 Oder 2 ist, und 

45 (b) ein hichtfluchtiges Paraffin- oder Naphthentragerol oder ein Gemisch davon. 

2. Zusammensetzung nach Anspruch 1 , wobei R ein Molekulargewichts-Zahlenmittel von 1200 bis 1400 besitzt. 

3. Zusammensetzung nach Anspruch 2, wobei R ein Molekulargewichts-Zahlenmittel von 1250 bis 1350 besitzt. 

50 

4. Zusammensetzung nach Anspruch 3, wobei R ein Molekulargewichts-Zahlenmittel von etwa 1300 besitzt. 

5. Zusammensetzung nach Anspruch 1, wobei x 1 ist. 

55 6. Zusammensetzung nach Anspruch 1 , wobei x 2 ist. 

7. Treibstoffzusammensetzung, umfassend eine groBere Menge Kohlenwasserstoffe, die im Benzin- oder Dieselbe- 
reich sieden, und eine wirksame Menge Additivzusammensetzung mit 

9 
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(a) einem Polyisobutenylsuccinimid der Formel 




-(CH 2 CH 2 NH) X -H 



wobei R ejne Polyisobutenylgruppe 1st mit einem Molekulargewichts-Zahlenmittel von 1 200 bis 1 500, und x 1 
oder 2 ist, und 

(b) einem nichtfluchtigen Paraffin- oder Naphthentragerol Oder einem Gemisch davon. 

8. Zusammensetzung nach Anspruch 7, wobei R ein Molekulargewichts-Zahlenmittel von 1 200 bis 1400 besitzt. 

9. Zusammensetzung nach Anspruch 8, wobei R ein Molekulargewichts-Zahlenmittel von 1 250 bis 1 350 besitzt. 

10. Zusammensetzung nach Anspruch 9 ( wobei R ein Molekulargewichts-Zahlenmittel von etwa 1300 besitzt. 

11. Zusammensetzung nach Anspruch 7, wobei x 1 ist. 

12. Zusammensetzung nach Anspruch 7, wobei x 2 ist. 

13. Treibstoffkonzentrat, umfassend ein inertes, stabiles, oleophiles, organisches Losungsmittel, das von 66°C bis 
204°C (150°F bis 400°F) siedet, und 10 bis 50 Gew% einer Additivzusammensetzung mit 

(a) einem Polyisobutenylsuccinimid der Formel 

0 



N-(CH 2 CH 2 NH) X -H 



wobei R eine Polyisobutenylgruppe ist mit einem Molekulargewicht-Zahlenmittel von 1200 bis 1500, und x 1 
oder 2 ist, und 

(b) einem nichtfluchtigen Paraffin- oder Naphthentragerol oder einem Gemisch davon. 

14. Treibstoffkonzentrat nach Anspruch 13, wobei R ein Molekulargewichts-Zahlenmittel von 1200 bis 1400 besitzt. 

15. Treibstoffkonzentrat nach Anspruch 14, wobei R ein Molekulargewichts-Zahlenmittel von 1250 bis 1350 besitzt. 

16. Treibstoffkonzentrat nach Anspruch 15, wobei R ein Molekulargewichts-Zahlenmittel von etwa 1300 besitzt. 

17. Treibstoffkonzentrat nach Anspruch 13, wobei x 1 ist. 

18. Treibstoffkonzentrat nach Anspruch 18, wobei x 2 ist. 

Revendications 

1 . Composition d'additif pour carburant, comprenant : 
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(a) un polyisobutenylsuccinimide de formule 



0 




r N-(CH 2 CH 2 NH) x -H 



dans laquelle R represente un groupe polyisobutenyle ayant une moyenne numerique du poids moleculaire 
comprise dans I'intervalle de 1200 a 1500, et x est egal a 1 ou 2 ; et 

(b) une huile paraffinique ou napht6nique non volatile servant de vehicule, ou bien un melange de telles huiles. 

2. Composition suivant la revendication 1 , dans laquelle R a une moyenne numerique du poids moleculaire comprise 
dans I'intervalle de 1200 a 1400. 

3. Composition suivant la revendication 2, dans laquelle R a une moyenne numenque du poids moleculaire comprise 
dans I'intervalle de 1250 a 1350. 

4. Composition suivant la revendication 3, dans laquelle R a une moyenne numerique du poids moleculaire d'environ 
1300. 

5. Composition suivant la revendication 1 , dans laquelle x est egal a 1 . 

6. Composition suivant la revendication 1 , dans laquelle x est egal a 2. 

7. Composition de carburant comprenant une quantite dominante d'hydrocarbures bouillant dans la plage de I'es- 
sence ou du carburant diesel et une quantite detergente efficace d'une composition d'additif comprenant : 

(a) un polyisobutenylsuccinimide repondant a la formule 



dans laquelle R represente un groupe polyisobutenyle ayant une moyenne numerique du poids moleculaire 
comprise dans I'intervalle de 1200 a 1500, et x est egal a 1 ou 2 ; et 

(b) une huile paraffinique ou naphtenique non volatile servant de vehicule, ou bien un melange de telles huiles. 

8. Composition suivant la revendication 7, dans laquelle R a une moyenne numerique du poids moleculaire comprise 
dans Tintervalle de 1200 a 1400. 

9. Composition suivant la revendication 8, dans laquelle R a une moyenne numerique du poids moleculaire comprise 
dans I'intervalle de 1250 a 1 350. 

10. Composition suivant la revendication 9, dans laquelle R a une moyenne numerique du poids moleculaire d'environ 
1300. 

11. Composition suivant la revendication 7, dans laquelle x est 6gal a 1. 

12. Composition suivant la revendication 7, dans laquelle x est egal a 2. 

1 3. Concentre pour carburant comprenant un solvant organique oleophile stable inerte bouillant dans la plage de 66°C 
a 204°C (150°F a 400°F) et 10 a 50 % en poids d'une composition d'additif comprenant : 




( K-(CH 2 CH 2 NH) X -H 
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(a) un polyisobutenylsuccinimide repondant a la formule 

0 




'-(CH 2 CH 2 NH) a -H 



dans laquelle R represente un groupe polyisobutenyle ayant une moyenne numerique du poids moleculaire 
comprise dans I'intervalle de 1200 a 1500, et x est egal a 1 ou 2 ; et 

(b) une huile paraffinique ou naphteYiique non volatile servant de v6hicule, ou bien un melange de telles huiles. 

14. Concentre pour carburant suivant la revendication 13, dans lequel R a une moyenne numerique du poids mole- 
culaire comprise dans I'intervalle de 1200 a 1400. 

15. Concentre pour carburant suivant la revendication 14, dans lequel R a une moyenne numerique du poids mole- 
culaire comprise dans I'intervalle de 1 250 a 1 350. 

16. Concentre pour carburant suivant la revendication 15, dans lequel R a une moyenne numerique du poids molo- 
culaire d'environ 1300. 

17. Concentre pour carburant suivant la revendication 13, dans lequel x est egal a 1, 

18. Concentre pour carburant suivant la revendication 13, dans lequel x est 6gal a 2. 



12 



